@ MOTOROLA

MC10109

DUAL 4-5-INPUT "OR/NOR” GATE

The MC10103 is a Jdual 4-5 input OR/NOR gate.

Pp = 30 mW typigate (No Load)

tpd = 20ms YD
t;, t§ = 2.0 ns typ (20%—-80%)

MECL 131 sovune

DUAL 4-5-INPUT
“OR/NOR” GATE

L SUFFIX
CERAMIC PACKAGE
CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648
FN SUFRIX
pLEC
CASE 775
LOGIC DIAGRAM owr
PIN ASSIGNMENT
4 .
5 3 /"
s ! 2 Veer d 1 18] vee2
; Aowt ]2 15177 Boun
103\"__ ) Ao O3 14 Bow
';:j_/‘g‘:s Ain 5 4 13 Bin
1
13 An 5 127 Bip
A 6 1 {7 8in
veer = Pin an 7 10 [ 8in
Veez = Pin 18 .
VEE = Pin8 ves (Je 0[] 8in

PFin sssignment r for Duskindine Peckage.
For PLCC pin assgnment. see (abies on page 131,
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@ MOTOROLA

MCio12e

QUAD TTL TO MECL TRANSLATOR

The MC10124 is s quad transiator for interfacing data and con-
trol signais between a saturated iogic section and the MECL sec-
tion of digital systems. The MC10124 has TTL compatible inputs.
and MECL compismentary open-emitter outputs that aliow use
88 an inverting/non-inverting transiator or as 8 differentisl line
driver. When the common strobe input is at the iow iogic level,
it forces ail true outputs to 8 MECL low logic state and ail inverting
outputs to 8 MECL high logic state.

Power supply requirements are ground, +5.0 Voits, and -5.2

QUAD TTL TO MECL..
TRANSLATOR

Volts. Propsagation delsy of the MC10124 is typicailv 3.5 ns. The L SUFAX
dc levels are standard or Schottky TTL in, MECL 10,000 out. CERAMIC PACKAGE
An agvantsge of this device is that TTL level information can CASE 620
be transmitted differentiaily, via balanced twisted pair lines. to
the MECL equipment, where the signsi can be recsived by the -
MC10115 or MC10118 differential line receivers. The MC10124 is T
useful in computers. instrumentation, peripherai controliers. test PLASTIC PACKAGE
equipment, and digital communications systams. CASE s48 1)
1
Pp = 380 mW typ/pkg (No Load) -
thd =35 ns typ {+ 1.5 Vdc in to 50% out) "‘PLW
thty = 2.5 N8 1yp (20%-80%) CASE 375
LOGIC DIAGRAM ow
o PIN ASSIGNMENT
= Y
§ 2
Gnd
3 —] " Sonr [ ]
mv Aot ]2 1577 Com
i e ) i e S ol
1 ‘s —— B -
i B t o BN =
e an Ol 2] Cou
| Commen s 113 o
10 i
Gnd = Pin 16 e g7 - Gin
VeC (+5.0Vde) = Pin 9 vee ] s vee
VEE(-5.2Vde) = Pin 8
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MC10124

SWITCHING TIME TEST CIRCIUNT
v v,
Vin +0.0 vae v NAND  AND
o . ?01.0 Vde
Coan 0.1 MF{ “.'IF IIOIuF Coan Coesn -
[Tl
- 2
3 e
Pules Genarerer 10 r-: - :2
1nout Putss . - E ’.‘-5 Unuess suteuts
trat-e §.8208n 1lL 13 connectes t© &
(10 w 90%) S0ehm rewster
e

n)
O.luF; Iluﬂl. IOJIF

SOGNM IV ITASTIDN TO FOUND 0.
COtON W SACH DO CASNAD! INDIR . =33 Voe

©
+2.0 Vae VE!

Al INDUL NG CUTDUS CANEN 1O the
:COPS 10 GQUN longEve ot 50-ohm
COBEIS CADNS. - WIre longth Shouio
be <€ /8 inch trom TP, 10 mput
pin ang TP o, 16 SUtDUT BIN.

NOTE: All power muoply and logic isvels are shown
shilted 2 voits posssve.




@ MOTOROLA

QUAD MECL TO TTL
TRANSLATOR

The MC10125 is 8 quad transistor for interfacing data and con-
trol signais between the MECL section and satursted logic sec-
tions of digital systems. The MC10125 incorporates differentisi
inputs and Schottky TTL “totemn pois” outputs. Diffsrennal inputs
sliow for use 88 an inverting/non-inverting transiator or as a dif-
ferentisi line receiver. The Vgg reference voitage is available on
- pin 1 for use in singie-ended input biasing. The outputs of the
MC10125 go to a low iogic ievel whenever the inputs are left
floating. :

Power supply requirements sre ground, +5.0 Voits and ~5.2
Volits. Propagation delay of the MC10125 is typically 4.5 ns. The
MC10125 has fanout of 10 TTL loads. The dc leveis sre MECL
10,000 in and Schottky TTL. or TTL out. This device has an input
common mode noise rejection of = 1.0 Voit.

An sdvantage of this device is that MECL level information can
be received, vis baianced twisted pair lines, in the TTL squipment.
This isolstes the MECL logic from the noisy TTL snvironment.
This devics is useful in computers, instrumentation, periphersi
comroliers, tast equipment and digitsl communications systems.

Pp = 380 mW typ/pky (No Load)
tpd = 4.6 ns typ (50% to + 1.5 Vde out)
th Y =25nstyp 1.0V 20V)

Gnd = Pin18
Vee (+8.0Vde) = Pin 9
Veg (-5.2Vde) = Pin 8

Vg 0 be et 1 suppiy biss W the MCINZS only snd Dypasess (when wed) with
0.01 »F 0 0.1 uF capacmor.

When the INDIL pin with the DUDDIS OSE POSLVE the CUTIAR QOIS NEGIVe.

MC10125:
MEBCL 18K eause~-
.
QUAD MECL TO TTL"
TRANSLATOR
L LSUMmX
CERAMIC PACKAGE
CASE 620
18 .
# SUFFIX
PLASTIC PACKAGE
CASE 848 .
FN SUFPIX '
mee
207 CASE 775
ow
PIN ASSIGNMENT
o~ -
ves 1 16 I~ Gnd
An 2 16 ] Oin
An 0 Wiy Bn
Ao [ 4 13 ] O
Sowt (5 12 ] Con
B Ce 1 [ Gin
8n OJ7 1] m
vee 8 o [J vee

Pin sesignment i for Dual-in-iine Pechmge.
For PLCC pin sesgrunent, 580 1A0ISS BN POge 1-3Y.
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MC10125
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MC10125

SWITCHING TIME TEST CIRCAAT
Vin Vee Vout
Cosn
input
©
Puies Genargesr
Input Pulss IGL
vere20202m 10 | e
(20 w sO%) ™ N =
|
-1.08 Vac O 1 Iva
[
| Cy = 28 »F, including wet Hixture
SO-GNM IrMNStIBA 19 Srouns 8- [ One input from eesh mmmntﬁo-v.'

CEtED N SNOR SIERSS CNENAN! PR,

Al INput and SUERt CADISS T the
TONS are eaual iangune of $0-ohm
conmal sabie. Wire longih sheuls
be «€ V/4 ineh from TP, to out
pin ant TPy, 10 SUTBNT Bin.

0.1 pf

0.1 uf

O -8.2Veac

Ve

(Pin 1) curing weuny.




MOTORO

LA .
SEMICONDUCTOR

TECHNICAL DATA

1-0f-16 DecoderlDamulﬂplexar :

With Address Latch
High-Performance Silicon-Gate CMOS

The MCS4/78HCAS14 is identicsl in pinout to the MC14514B metai-gate CMOS
device. The devios inputs are compatible with standard CMOS outputs: with puilup
resistors, they ere compatible with LSTTL outputs.

This device consists of a 4-bit storage iatch with a Latch Enable and Chip Seiect
input. When s low signai is applied to the Latch Enable input, the Address stored,
and decoded. When the Chip Select input is high, all sixtesn outputs are forced 1o a
low level.

The Chip Select input is provided to facilitats the chip-saiect, demuitipiexing, and
cascading functions.

The demuitipiexing function is accomplished by using the Address inputs to seiect
the desired device output, and then by using the Chip Select as a data input.

@ Output Drive Capability: 10 LSTTL Loads

® Outputs Directly Intertace 1o CMOS, NMOS, ang TTL

® Operaung Voitage Range: 2to 6 V

® Low input Current: | gA

® -High Noise immunity Characteristic of CMOS Devices

® in Compiiance with the Requirements Defined by JEDEC Standard No. 7A
® Chip Compiexity: 268 FETs or 67 Equivaient Gates

BLOCK DIAGRAM
.
1_vo
9 v
10_ v,
: 3
Y4
Aﬂl—zl _— S Ys 1,
" 3 - e ool ey,
iNSCY  § Ao it . Line | L2 . .
Address 2 Storage Decoder 8.7 >3c'~"ﬂ'9h
Inputs | A2== Latch = R7~Ye | Outeuts
Fa
A = o e ¥ 10
19
-“—vn
Lawh 1 Y 12
Enable 13 _vi3
10, v1a
15 vis
Chio Y /
Select
Pin M= Vee
Rin 12 = GND

MOTOROLA HIGH-SPEED CMOS LOGIC DATA

MC54/74HCA514 -

_ DW SUFRX

o T SOl :
oy CASE 751502 -

ORDERING INFORMATION

MC74HOOOXN Plastic
- MCBAHOO000L) Caramic
MC74HC00XDW  SOIC

Ta™ ~55° to 129°C for ail peckeges.
Dimensions in Chapesr 7.

ve {

v4
va(
v
v2
vo {]
GND {




MC54/74HC4514

MAXIMUM RATINGE®

’!vlllld | Paramewr Value Unit This device CONAINS PrOtEOUON
vc DC Supply Voitage iReferenced to GND) -0.5t0 +7.0 v m guard sgainat dermage
SIATIC voltages o sleowic
__ OC inpar Voltage {Referenced w GND) ~15wvee+is v flolds. HOWSVer, DrecESUSONS WSS
vﬂﬁ DC Output Voitage (Referenced t GND) -0.6w V¢£+o.5 v be teken %0 svoid applicstions of sny
h DC inpux Cusrent, per Pin jtm mA voltage higher than maximum mesd
DC Output Current, per Pin +25 mA voleges ® this highvimpedance
kL clrouit. For proper operstion. Vi and
| _lec OC Supply Current. Vcc and GND Pine +60 mA Vout should be consweined © e
o mm-san.m.:mmm 750 mw “| renge GND £(Vip or Vour SVCC-
SOIC Packaget 500 Unused inouts must siweves be tisd
T, Storage Tempersture - . 10 8N SPEIORAEN (ogic vOlage evel
Sw % < {0.., sither GND or V). Unussd
TL |Lesd Temperswure, | mm from Case for ¥0 Seconcs | . *C outpute must be left open.
{Plastic DIP or SOIC Package) 280
{Coramic DIP) 300
*Maximum Ratings are thoss valuss bevond which demege to the device MY Gccw.
“Functionsi operation shouid be restctad to the Recommended Operatng Conditions.
toum = Plastic DIP: — 10 mW/*C from 65° w0 125°C
Coramic DIP: = 10 mW/*C trom 100° to 125°C
SOIC Package: -7 mW/*C trom 65° to 125°C
For high frequency or hesvy ioad CONNIKATTIONS. 890 Chaptar 4.
RECOMMENDED OPERATING CONDITIONS
Symbel Pammmener Min Max | Unit
Vi DC Sunply Voitsge (Referenced  GND) 2.0 8.0 A
VinV, DC Input Voitage, Output Voltage (Referenced to GND) 0 Vi v
Ta Operstng Tempersnxe. All Peckage Types -85 | +125 °C
t 4 |input Aiss end Fell Time Vee=20V 0 1000 ns
; {Figurs 1) VeewabV| 0 500
V&qlﬁ.ﬂ v 0 400
DC ELECTRICAL CHARACTERISTICS (Voitages Aetersnced to GND)
v Guaranteed Limit
Symbol Parameter Test Conditions cc Unit
V | Bow| smc | susc
! Vii | Minimum High-Lavel input Vout=0.1 Vor vee=0.1V 2.0 1.5 1.5 1.5 v
Voitags llour} 20 sA 48 3.18 3.15 3.18
6.0 4.2 4.2 4.2
ViL | Maximum Low-Lavel input Vor=0.1VorvVee=0.1V 20 03 03 0.3 v
Voltage louel 520 sA 48 0.9 0.9 0e
6.0 1.2 1.2 1.2
Vo |Minimum High-Level Output Vin™=ViN or Vi, 20 19 19 19 v
Vokage {ionml $20 wA 45 ' ' 4
8.0 5.9 5.9 5.9
VinsVi or Vi ol 540mAl 46 as LF ) n
) llout] $5.2 mA 6.0 5.8 5.4 820
VoL |Maximum Low-ievel Outpnr Vin= Vi or Vi 20 0.1 0. 0.V v
Voitsge lloutl 520 sA 45 0.t 0.1 0.1
8.0 0.1 0.1 0.1
Vin=Viy or Vi lloutl 4.0 mA| 45 028 0.3 0.0
' _llgris62mal 60 | 028 0.3 0.0
lin | Maximum inout Leskage Current | Vin = Ve of GND 8.0 £0.1 21.0 £1.0 nA
ice Maximumn Quisscent Supply Vip=Vee or GND 8.0 8 ] 160 sA
Currem (per Package) T =0 A

NOTE: Informetion on typioal pArEMeTc vaiuss can be found in Chapesr 4.

: MOTOROLA HIGH-SPEED CMOS LOGIC DATA



MC54/74HCA4614

AC ELECTRICAL CHARACTERISTICS (Cy =50 pF, input L,eyw=é ne)

vee Guarsmsss Limit

Symbel Paremetsr :

' VBCR | cmc | smee| U™
PLH. | Maxinum Propagenon Oelay, Chip Selsct 0 Output ¥ 20 178 - 08 ~
ML (Figures § andt §) . . 45 » “ .

60 N 7 - %
LM | Maimaam Procegauon Deley, input A w Outpu ¥ 20 <] 20 WM.l m
mn-zwﬂ 435 ® -} ®
8.0 » 48 2
tPHL 20 78 20 ]
45 k] 4“ -
8.0 0 X 4% -
tpLn | Maximumn Propegeuon Deisy, Latch Enable to Qutput ¥ 20 | 2o 20 us m
{Figures 3 snd §6) 45 | -] 8 -
8.0 k] 49 5
_tPHL 20 175 = 205
45 B “ -
, : 6.0 0 37 48
1M, | Memum Output Trenaioon Time, Any Outut 20 7 9% 110 P
TTHL (Fgures 1 and &} ) 45 15 19 ¥~
8.0 13 16 - 19
L_c_;,. Masirnum input Caosonance - 10 10 10 pF
NOTES:
1. For propagstion delaye with ionts other than 80 pF, see Chaomr 4.
2. information on typicel perametric vaiuss can be found in Chapeer 4.
Cpp | Powes Dissipstion Capsaitance (Per Peckage) tyu-ooa-c.vs-uv
Usats 10 cetarmine the no-i0ad SyNSMIt HOWEr CONBIMETIoNn:
Pp=Cpp Veed!+ice Vet 7 oF
For load conserstions, sse Chapeer 4.
TIMING REQUIREMENTS (inpr to=yy =6 ne)
vee Guaramsed Limit
Symbol Paramessr Unit
V | e | swec | sume
tey | Minimum Setup Time. input A to Lateh Enable 20 100 - 150 n~
L (Figure ¢ 45 ] F- k4
] 890 7 F3) 2
™ Minimum Hold Tims, Latch Enabis wm inpur A 20 5 5 5 e
{Figure ¢) 48 5 5 s
) 4.0 L] 5 s
tw Minimum Pulss Width, Latch Enable 20 0 100 120 [
(Figure 3) 45 18 2 24
4.0 14 17 20
t. 4 | Maximum inout Rise and Fell Times 20 1000 000 { 1000 n
{Figure 1) : 48 8§00 800 500
8.0 400 400 400

NOTE: Informeton on typecsl pasametnt vaiuse 0an be found in Chaptr 4,

.
MOTOROLA HIGH-SPEED CMOS LOGIC DATA



MCB4/74HC4514

SWITCHING WAVEFORMS

FIGURE 3 FIGURE 4
Veiid

- Vce vee

Input A 50% .
GND . GND

sy
Latch . 0%

Ensble GND

FIGURE § - TEST CIRCUIT

Test Point

Outout
Devics |
Under

“ 11

CL*

*incluces sl prode and iy capacItance.

MOTOROLA HIGH-SPEED CMOS LOGIC DATA




MCB54/74HC4514

FUNCTION TABLE

|
z

Selecwo

S

Output
(High!

Y0
Y1
Y2
Y3

\
Y5
h( ]
Y?

A{:]

Y9 .
‘Y10
Yn

rxzxzjrxxalrerelrrer|B

IITXIjrrrrr] T XIjrere

Y12
Y13
Y4
Y15

txrrlzxrjzzerjz o2
strzrlzrxrlzexzr|zrzo|B

x

x

Al
Outputs= L

x
x

r > IIIIIIIIIIIIIIII;E

~ x f‘l"l"f"r’l"‘l"l"‘l‘l“l"‘l’l""l’rtg

Latched
X X Data

PIN DESCRIPTIONS

ADDRESS INPUTS

AD, A1, A2, A3 (PINS 2, 3, 21, 22) — Address inpus.
These inputs sre decoded to producs 8 high lsvel on one of

" 16 outputs. The inputs ars arranged such that A3 is the most-

significant bit and AO is the lesst-significant bit. The decimsi
equivaient of the binary input address indicates which of the
16 data outputs, YO-Y15, is selecied. '

OoUTPUTS

YO-Y15 (PINS 11,9, 10. 8,7, 6.5, 4, 18. 17. 2. 9. W,
13. 18, 15) — Active-High Outputs. Thess outputs producs a
high level when selected (Latch Enable=H, Chip Select=L)
andmnalawbvplvmonnmm.

CONTROL INPUTS _

LATCH ENABLE {PIN 1) — Latch Enable input. A low level
on this input stores tha data on the Address data inputs in the
4-bit latch. A high levei on the Latch Enable input mekes the
latch transparent and ailows the outputs to follow the inputs.
Notas that the data is lstched only while the Latch Ensbis input
is ot 8 low level.

CHIP SELECT (PIN 23} — Chip Select (nput. A high on
this input produces & low level on ail outputs, regerdiess of
what appesrs st the address or Latch Enable inputs. A low
lsvel on the Chip Select input aliows the sslected output to
producs & high level. ’

TIMING DIAGRAM

Chip Seilect

Qutput Y

MOTOROLA HIGH-SPEED CMOS LOGIC DATA




MC54/74HCA614

EXPANDED LOGIC DIAGRAM
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@ MOTOROLA

MC10H188

same state as the inputs.

Temperature Range)
® Voitage Compensatea
® MECL 10K-Compatibie

HEX BUFFER WITH ENABLE.

The MC10H188 is » high-speed Hex Buffer with a common Ens-
ble input. When Ensbile is in the high-state. all outputs are in the
. low-stats. When Enasbie is in the iow-stats, the outputs take the

This MECL 10KH pan is & functional/pinout duplication of the
standard MECL 10K family part, with 100% improvement in prop-
agation delay and no increass in power-supply current.

® Propagation Delay, 1.3 ns Typical Data-t0-Output
¢ Power Dissipation 180 mW Typ/Pkg (No Load)
® impraved Noise Margin 150 mV (Over Operating Volitage and

+ 4 mncm:ua "

L SUFRX"
CEMPM

>

LOGIC DIAGRAM
'L tieraryon, 3-
g — 2Dy

Gach MECL 10KM BOTI8 CFEUN NAS DEON SSLPNST 18 MO 1S SC SPSTICINSNS SASWR i the test
10000, SItEr tNEFMB! SHHLDIRIT NS0 BOON SUBBASNASY. THO IFCUNN 18 I § MBI BETROT O MEUMod on 8

prwes soare sne
termungted wwough ¢ 50 ohm ressser w0 -2.0 veits.

ow How grasver than 500 Npm © mevsnee. Oviputs are

2-86

- MAXIMUM RATINGS
Charscrenstc Symbol Reting Unit 9 "y, '=D__‘ g -
Power Supply (Ve = 0) Ve -8.0100 Vde
input Voitege (Ve = 0) vi Oto vgg vae 13710 = 7"
Ouman Current — Comtinuous lows 50 mA
- Surge 100 ”' " _53 u.&
Opersting Temperaturs Range Ta 0-¢75 oc
Starage Temperature Renge — Plasnhe Tag-. -85 t0 +150 °C ’{ Tzq}" "
- Corame -85 10 +188 °Cc
ELECTRICAL CHARACTERISTICS (Ver = -5.2V =5%) {See Notel TRUTH VARLE
F- = Lo o [xx]our
Charsctaristic Symboi! Min | Max | Min | Max | Min | Max | Unit ch - ::n :. NN "
- ]
Power Supply Currenmt L3 -— 48 -— 42 - )48 mA Vggm- "".ID Liw "
Input Current High lind - 495 -— 310 — 310 whA Wit L
Input Curremt Low 'iﬂl. [ X1 - - 0.8 -— 0.3 -— uA Hiw L
Migh Output Vokage | Vou | -1.02| -0.84| -0.98} -0.81 | -0.92]-0.738 vac
Low Output Votage | Vor | -1.95| -1.63{ -1.95) ~1.63} -195] -1.60| vae
Migh Input Voitage Vig | -1.17| -0.84] ~1.13]| <0.811 -1.07|~0.735] vae
Low input Voltage Vii | -195/-148)|-195]| -148| -195] - 1.45] vae 6 vee:
AC PARAMETERS 15 Bk ous
Propagation Delav tpd ns
Enable 07 | 22 [ 07 | 22 | o7 | 22 4 L Eout
Dswa 07 | 19 | 02 | 19 ) 07 | 18 13 Bout
Rise Time 1 07 | 24 | 07 | 24 | 07 | 24 | ns
Fall Time 1 07 | 24 {07 | 264 | 07| 24 | ne 2L Fin
NOTE: M LIEn

Fin assgnment m 10r Dual-in-line Package.
Fornccommmmnnmw‘




SN54122, SN54123, SN54130, SN54L122, SN54L123, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

_REVISED DECEMBER 1983

‘e D-C Tl;igg.nd trom Active-High or SNB4123, SN54130, SNS4LE123 ... JORW PACKAGE
ctive - : SNB4AL123 ... JPACKAGE
A Low Gated Logic inputs SN74123, SN74130 .... JORN PACKAGE
¢ Retriggerable for Very L.ong Output Puises, SN74L8123 ... 0. JORN PACKAGE 2.
Up to 100% Duty Cycle ' (TOP VIEW) (SEE NOTES 1 THRU &)

e Overriding Clear Terminates Output Puise
e 122, ‘L122, 'LS122 Have Internal Timing
Resistors

description

Theee d-c triggered multivibrators feature output puise
width control by three methods. The basic puise time is

programmed by selection of external resistance and SNBALE122 .. . FK PACKAGE
capacitance vaiues (ses typical application data). The _ SN74L8122 ... FN PACKAGE
‘122, 'L122, and 'LS122 have internai timing resistors (TOP VIEW) (SEE NOTES 1 THRU @)

that aliow the circuits to be used with only an external
capacitor, if so desired. Oncs triggered, the basic puise
“width may be extended by retriggerning the gated low- o
level-activa (A) or high-level-active (B} inputs, or be 9z S
feduced by use of the overriding clear. Figure 1 il- gy g
lustrates puise control by retriggering and early clear. 32

] Rext/Cext

AR BUNC
The ‘LS122 and ‘'LS123 are provided enough Schmitt neil 17NC
hysteresis to ensure jitter-free triggering from the 8 in- a2(] : 16} Caxt
put with trangition rates as siow as 0.1 miliivoit per NeD? 1SfiInC
nanosecond. CLR[Je 14 INC -
The Ripy is nominally 10 k ohms for *122,°LS122,and N\ 2 1011213 o )
is nominally 20 k ohms for 'L122. QLo g -
2 < W
) -
SNB4L122 ... JPACKAGE SN74L8123 ... FN PACKAGE >
SN74122... JORN PACKAGE )a, (TOP VIEW) (8EE NOTES 1 THRU &) w
SN74L5122...D. JORNPACKAGE | Q-
(TOP VIEW) (SEENOTES 1 THRU 4) 5 ' .
|_.|
150] 1 Rext/Caxt
NOTES: 1. An sxternsl timing may dbe be-
tween Coxy 800 Mgy o/Coyy (PONTIVE). -5
2. To use the internal timing resstor ot '122, ‘L 122, or Sgeaw
‘L5122, connect Rin; 10 Ve, Re
3. For improved puise width accuracy and repeatability, g
€ONNSCT BN SXTETAS) rENSTOr DEtwesn M yxe/Coxy 400 &
Vee with R, open-circuited.
4, To obtain varubdle puise Wwigths, CONNECt an extarnatl N
varable reuttance oetween M., or My, /Coxe SN0 NG - Ho ineemet
Vee-
PRGDUCTION DATA
iy puumz dote. Proders Castorm 18 TeEXAS %
spondicetions pov the trms of Taxa isstrements 3-477
. Produstios doss INSTRUMENTS

Warranaty
01 aucuusany include WSTNG o oll pOrRMIENS. oo ucick uOX 225012 ¢ DALLAS. TEXAS 75285,



iIN54122, SNS4123, SN54130, SN54L.122, SN54L123, SN54LS122, SN54L5123,

INT4122, SN7‘123 SN74130 SN74L5122, SN74LS123

IETRIGGERABLE MONOSTABLE MULTIVIBRATORS
—___

escription (continued)

RETRIGOER PULSE
{See Note)
8 euT
— - - .
Y * PLN _; )
r .
ouTPUT O ]
. | sy E—
hod T TQUTPUT MITHOUT RETRIGGER
OUTPUT PULSE CONTROL USING RETRIGGER PULSE

2 1INPUT
CLEAR

OUTPUT WITHOUT CLEAR

| [—— 2O L&,
ouTeuT Q@ i '

OQUTPUT PULSE CONTROL USING CLEAR INPUT

NOTE: Retrigger puises sterting before 0.22 Cext (in picotrads) nanceeconca sfter the initisl trigger puise
will be ignorea and the output Puise wiil reman unchanged.

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES

‘122,°L122, LS12 123, °130, ‘L 123, °LS123

FUNCTION TABLE FUNCTION TABLE
3 : INPUTS OoUTPUTS . : INPUTS OUTPUTS |
CLEARIAY A2 BY 82 O a ] CLEARIA 8] Q a
L x X x x{t ™ T X X1 L 1
- x H W X X 'LI H; N x m x| Lt wt
. x x x t x|ttt w 8
| x {x x x v}t wt : : :’ ;.f “t".!t
~ W L x ¢t wlnl v w ol wln u
o N A CA t o o win
m L] X Lt winN U
< H X L Wt I u
- ] H 4+ m AN YU
o] LT R I R ¥ ¢
m I R I T Y G ¥ ¢
m 1 Lt x W WS U
L X L nm owijldL U -
See explanstion of function wWoies on page "
1 These ines of the functions! 1adies assume thet the indi- T—

Cated teady-4tete conditons et the A and 8 inputs have

been s81 UD ONY SNOUPN O COMDISTE any pPuise started De- e —

fore the set up. oo I )

—_’; . :_—,_ ' y
——a~ ~
it o >
e ot ——y . . . S m— —

B

Texas
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS. TEXAS 76285
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SNS4122, SN54123, SN54130, SN54L122, SN54L123, SN54LS122, SNS4LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

logic diagram logic symbol
122, 1122, ‘LS122 122, 0122, L8122
Rext/Coxt ar U >1 & [T
Rint A2 -%:—h . s q
Coxt 8 ——— | P N
o 2 (4) | . b {8) a
R 2L A .
X/
p——-=a R cx ex

RN

Rint Coxt Rext/Coxt

Rint is nominally 10 k ohrm for *122, ‘1.S122, ana 20 k ohms for "L.122.

. logic diagram (each multivibrator) logic symbol

123, "130, 'L123, 'LS123 123, °130, ‘L1123, 15123
R ——
—————

: ——— e 1A _ﬂ"’ & n

> a ‘ )
B PR U ST
(14)

1
dn 5 Cont el CX

1Rext/Coxt ﬁi’—*xnxlcx

u&_ﬂ & I
28 (10) S ) 0

. 25rR Y, . R L} PN
2Cyme -‘-'-"—n-vcx

2Rext/Cont = LlpegdAX/CX

0
r
L

m.
.
L
>
W
(=}
-l

LA

Pin h on logic are for 0, J or N packages.

TExas % 3479
INSTRUMENTS :

POST OFFICE BOX 225012 @ DALLAS TEXAS 73265 . < il



SN54122, SN54123, SN54130, SNS4L122, SN54L123, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

schematics of inputs and outputs

s301n30 111 )

3-480

- "122,°123,°130, °L122,°L123 CIRCUITS

EQUIVALENT OF EACH INPUT

Req

Clesr inputs of ‘122, *123, *130: Req = 2kN2 NOM
Other inputs of *122, °123, *130: Req = 4 kf2 NOM
Clear inputs of ‘L122, *L123: Ryq = 4 k2 NOM
Other inputs of ‘L122, °L123: Req = 8 k2 NOM

TYPICAL OF ALL QUTPUTS

*122,°123,°130: R = 100 & NOM

‘L122,'L123: R = 200 £1 NOM

‘LS122, L5123 CIRCUITS

- EQUIVALENT OF EACH INPUT

————ema— e
:En I NOM

TYPICAL OF ALL OUTPUTS

TEXAS
INSTRUME

X5

NTS

POST OFFICE BOX 225012 @ DALLAS TEXAS 75285




TYPES SN54122, SN54123, SN54130, SN74122, SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

3

recommended operating conditions

SNG4’ SN7&° :
MIN NOM MAX | MIN NOM MAX Nty

' Supply voitage, Voo : 4.5 5 6565|475 5 825| v
High-avel output current, IQH ) -800 -800 { uA

| Lowlevel output current, I - 16 16| mA

[ Puise width, t,, _ 40 40 s

I Externat timing resistance, Ry ) 5 25 5 ) $0) kn

| Externel capacitance, Coxe ) No restriction No restriction

| Wiring cepecitance st Rexi/Cexy terminal 50 60| of |
Opersting free-sir tempersture. T4 : ~55 125 0 70| °C

electrical characteristics over recommended free-air operating temperature range {unless otherwise noted)

‘122 ‘123, ‘130
1 .
PARAMETER TEST CONDITIONS MIN_ TYP: MAX |MIN TYPI MAX UNIT
ViH High-tevel input voitage 2 2 v
Vil Low-svel input voitege ~0.8 0.8 Vv
ViK  ingut clamp voitage - Vee =MIN, | = =-12mA . -1.5 -1.5 Vv
. _VCC = MIN, g = —800 sA, : a v
VOH High-level output voitage See Note 1 24 34 24 3.
Vee =MIN, (gL = 16mA, .
VoL Low-evel output voitage See Note 1 0.2 [ X ) 0.2 04 \'"
n Input current at meximum input voitege | Voo = MAX, V) =55 V. 1 1] ma
W4 High-level input current Daia inuts \E;.TMAX Vi=24vV 20 X I
Clear input ’ - VIE e 80 &0
. Data inputs =16 -1.6
L  Low-evel input current f-——c'.. e Vee *MAX, V=04V =33 — 33 mA
| Short-circutt output current® Vee = MAX, See Note 5 -10 -40 | -10 —40} mA )
ICC  Suseply current (quisscent or triggered) Vee = MAX, Ses Notes 6 and 7 23 3 46 66) mA -

! For conditions shown as MIN or MAX, use the vaive specified under recommended operating conditions.

$AH typicat values ars ot Vo = B V, T, = 25°¢C, um‘
®Not more than one outbut should be sNortes st a time. ‘ Q
NOTES: 5. Ground Cexy to messurs Vou 8t Q. Vo ot G, 0 10g 8t Q. Ceyy it OPEN t0 measure Vo at 3, VoL atQ,oripg st .
6. Quisscent IcC is-mestured (atter ciesring) with 2.4 V applied 10 afi ciear and A inputs, 8 inouts grounded, sl oUtDUTI 0PN, Copy - >
= 0.02 uF, and Regyy » 25 k2. A, 0f “122 is ooen. : Wl
2. lge s measured in the triggered stete with 2.4 V appiied 10 »ail clsar and B inputs, A inputs grounded, sl oUTUTS COeN, Coxt ™ Q .
0.02 uF, and Reyy = 25 k2. A, Of '122 is open. -
switching characteristics, VCC =5 V, TA = 25°C, see note 8 t
‘FROM TO ‘ 122,130 13
1 YP UN
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX |MIN T MAX T
A 22 33 22 33
tPLH B o 19 28 19| ™
A 4 0 40
PHL B a Cext = 0, Rext = 5k, 3‘7’ 3: 77 %]
ey po— = CL » 15pF, R =400 0 T (3T -
'PLH a 30 40 30 40
wQ (min) AorB Q 45 65 45 65 ng
n Cext = 1000 DF, Tgxg = 10 K12
A ext ' ext X . 76| 276 303 337
twQ orB Q CL = 15 pF, AL = 4000 308 342 12376 us

Y tp 4 = propegation deisy time, 10w.to-nigh-tevel outut
Pt E propagstion delsy time, high-to-iow-ievel Sutbut
WwQ & width of puise at outout Q
NOTE 8: See General information Section for 108G Circunts and voltage wavsforms.

. o1

TEXAS
INSTRUMENTS

POST OFFICE BOX 225012 & DALLAS, TEXAS 75285 @



SN1OKNTEB42, SNY '
OCTAL TTL-TO-ECL TRANSLATORS wfr‘: %u%?umm

83138, AUGUST 1980 = MVISID-DICIMBNS. Vo8

10K Compatible : OW OR NT pacxaae
: Tor vaw)

ECL and TTL Coatrol inputs

P-N-P inputs Reduce DC Losding

New Flow:Through Architecturs to Optimiz
PCB Layour '
Center Pin Ve, VEE snd GND

Configurstions to Minimize MHigh-8peed
Switching Nolss

® - 28D Pretection Excesds 2000 V,
MIL-8TD-883C Method 3018

© Packege Options include **Small Outline’’
Packages and Standard Plastic 300-mil DIPs

description

These octal TTL-to-ECL transistors are designed
to provide an efficient transistion funetien
between g TTL signal environment and 8 10KH
ECL signal environment. The cesigner hes &

- cholce of inverting (‘5842 or trus (‘EB43)
outputs. Two pins, OE1 snd OE2. are provided
for outout enatle contrel. Theae eontrol inputs
are negative ANDed together, with DE1 being
ECL compatibie snd DE2 being TTL compatible.
This offers the choice of controiling the eutputs .
of tha device from sither 8 TTL or ECL signel
snvironment. The outbuts. when dissbied. go @
8 normel ECL logic iow level.

The SNI1OKHTES4A2 sna SN1OKHTES43 are
characterized for aperation from O0*C to 78°C.

logic symbols?

SNIOKNTERA2 ' SNIOKNTESA3

Copvrgm € 1008, Tenas MEtMEnts Mearpareng

EXAS
SORIATY Baints Wty v o sarvmeery INSTRUMENTS
PORY OFIEE BO3 G001) ¢ BALLAS flll.| ”nm

@



SN10KHTEB42, SN1OKHTE543 -
OCTAL TTL-TO.-ECL TRANSLATORS WITH OUTPUT ENABLE

_ loglc diagrams (positive iogic)

SNTOKNTISS2 ONIORNTSSss

a w (L] v At LI THARCL "
}'\
39 : ! .
Al TG @ A2
‘ Ho B
13
A3 TGt _DA v a3 ; D_.,_. v
m Sl e I " m S rRe -
J—n J—n
- TPLL oy ‘ - gy 20 Mone
Ak 4] [LLI] .
- e . 2
% }
as D8 tce a QLR v
190! 1901
ve
PPN oy D_ s Qe ve
+— (LT ) [AA1]
v?
ar —4"" TRAc }-——-—D'_ A7 ] TTLRCL , v
1931 (A} ]}
. . Lt ]
as XAt b——:} " s 2T 3'—"

sbsoluts maximum ratings over opersting ambisnt temperature rangs (uniess otherwiss notsd

Supply veltege, VG ... ..... Cheiraei e T ' R AT
Supply voltage. VEE .. . ... iiivienennnnias et erher s verieiee. =@ V0
Inpus voltage (TTLI (See NOIB 1) .......cvcivivranecsncrerosnenes cereie. =42V
Input voitage (ECL) ...... C e reseeresestesesesat et st ot seeanne VEE to
input eurrant (TTL) ..... Ce et seesenessensas Cereessasssasessseeess =30 MATLO S
Operating ambisnt temparsture 8RG8 .. ... covevearinsnnas P - 1{ B {
STOra08 tOMPErBIUIE FBNPE . . ... siiiiaraeriitiatatiatinsanns ven. =8B%C |

TSrresnes Sevond those keted UNEE? “SBEWLE METERUM FEUNGE’’ MEY COUSE BEMANe™ GAMAQE 10 the gevics. TAISE e ttvans 1
only ang fUACDIONS! ODErEVION Of tha GEVIGs Bt ThESe OF SRy OtADT COAGILONS .DaYONd thOBE INGICEtES UAES "MSeMMOnssd 9De!
cONGmons '’ is At MMphed. Exporure 10 ansoivIe-MIziIMUMrated conditions for axtenged Bencds May stiett Seviee relsbdility.

NOTE 3 The ihput voitage ratings may 0o 82688808 MOVIEsS the INDUT CUITENt 1BTINGS B0 SBESIVEE.

recommasnded operating conditions (ses Note 2)

_ MIN NOM MAX | U

rx;; TTL Susstv voitage . : Y X)) \

ViE___ECL suosiv veitegs «4.04 *§,2 «§.408 A

_ﬂp ™ high-ove: inBut venese — \
[-) » 4170 odad

Vin  ECL Ngh-evel inpwt vehage! "28°C | = 1130 <810 | m

— ' J85C | <1070 . <738 |

Vi TTL lowiovel mown vohtage (X)) \
r"n' . 0°C | = 1980 =480

Vir  BCL lowelevel ingyt venape? 20°C = 1080 =~V480 | m
— eeC | «\OWD - 1480

{L ot same surrem -J_l_ m.

T OBOrsting amieem temaeretura (800 Nets 3 ) ™o

1T 2igetraic convention, in witioh the 15881 PEMRVE (MO NRSLvE) vaive is Sesignated Minkmum, i UseY in this 4sts sheet fer |
voRage levels sne

onty. A
NOTES: 2. i ununes. OTY shoule 80 ved divectty te =2 V. ’
3: Hash 10KN series Swraurt has BEOR GOsigned 10 Mevt the ¢ 2000HIEENONE SAeWN I the Slectries! Sharastensties tenie |
ThOTmat oquitinrium NEs BOSA e3t8DASNAE. THe SUR 1B IN B tESE SOGRET BF MOUNEE N § PSS CHEUN BEIFE, SnY Wenev
Sir iow grester than §00 linsar fi/min is Maintsnad.

TEXAS
INSTRUMENTS

SOUT OFTILE BOR 030013 * DAILAS. TERAS T4IY
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SN10KHT5540. SN10KHT5541
OCTAL ECL-TO-TTL TRANSLATORS WITH 3-STATE OUTPUTS'

OXXXR. JULY 1988 COMPNSED JUL 9. 1999 AT 10:32:t4

10KH Compatible
ECL anda TTL Control Inputs

New Flow—‘rhrough Architecture to Optimize PCB
Layoul

Center Pin Ve, Vgg and GND Contigurations to
Minimiza High Speed Switching Noise

ESD Protection Exceeds 2000 V, Ml Standard
883C Method 3015

Package Optldns include "Smail Outilne”

Packages, Standard Plastic and Ceramitc 300—mit
OlPs

description

These octat ECL-to—TTL ‘ransiators are gesigned to
provide the efficienttransiatiomtunction between a 10KH
ECL signal environment to a TTL signal environment.
These devices are designed specifically 1o improve the
pertormance and density of ECL-to-TTL CPU/Bus
oriented functions such as memory address drivers,
clock drivers, and bus criented receivers and
transmitters.

The designer has a choice of inverting ('S540) or true
{554 1) outputs. Two pins OE1 and OE2 are aliowed for
output enable controt. These control inputs are or ed
together with OE 1 being TTL compatible and OE2being
ECL compatible. This ofters the choice of controlling the
outputs of the device from either a TTL or ECL signat
environment.

The SN1OKHTS540 and SNIOKHTSS541 are
characterized for operation from 0°C to 75°C.

SNI1OKHTS540...0W or NT ’;Gﬁl’.
SN10KHTS541...DW or NT Packege

(TOP VIEW)

vifls ™ 2flas

Y] 2 afl A2

Yaf] s 2] A3

Yaf} ¢ 21 A4
Vcc[ 5 20f] OB2 (TTL)
GND(] ¢ 19{} Vee
GND(} 7 18{JGND
GND(] e 17{} OF1 (ECL)

Ys(] ¢ 16{] AS

ve{j 1o 1s{jAs

Y7l af}ar

vefl 1z :3flAs

?&m&m‘m

FUNCTION TABLE

sowraow | meur | VTPV
OE1 | 082 A ‘5540 | 'S541

X H X Z Z

2] X X Z <

L t L H L

L L ) 1. "]

IRODUCT PREVIEW ¢ ) Copyrigre &) 1984, Torns PRSI Farecrees
nn P " Mme L shese of

davelopmment. Charecterisic  dote .nnd ether TEX S %}

prowuels withew notiee,

acations Bre o gesis, Tenss instryments INS'rRUM ENTS

-nno- the right 10 thange or disapntinue Mess

POSY OFFICE BOX 853012 © OALLAS. TEXAS 75268
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SN10KHT5540, SN10KHTS5541

OCTAL ECL-TO-TTL TRANSLATORS WITH 3-STATE QUTPUTS

logic diagram (positive logic)

E ERmmaa S ——

SN1OKHT5540 SN1OKHTSS41

Ap-2d L\{ (A IS aAr<24 N .y

A2 {23) 2Ly, : (23) 2,

asd22 J}k ‘ 3. azZ2L AN Q.

Aqd21) ! w_ " aed2ll N 1
6E1 ecy, LD GE1 (ECL) uﬂ—-L_a
-— 120y i \enmm—— e 20 ' D—T
QE2(TTL) S ‘ OE2 (TTL) 209 2

. : b
AS {16) :: f X (9) v5 AS {16) 19) v
. g
A6 {15) :\/[ 110) e AGLS) (10} Y
A7 L an . Azl an v
, ‘ \
Ag L1 lr;( __ua . ael12 ),
logic symbois¥ qg“&%‘
| SN10KMTS540 @aﬁl’»ﬁg‘w SN1OKHTS541
ogz 2004 & og2 120
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= oy EPM5016 to EPM5192

o . High-Speed, High-Density

— MAX EPLDs

J(wnmmv - S Data Sheet
Features - O Completefamily of CMOS EPLDs solves design tasRs ranging from fast

20-pin address decoders to 100-pin LSI custom peripherals.

O The advanced MAX architecture combines the speed, ease of use, and
familiarity of PAL devices with the density of programmable gate
arrays. '

O EP5000-series EPLDs provide 15-ns combinatorial delays, counter
frequencies up to 100 MHz, pipelined data rates of 100 MHz, and high-
complexity designs with true system clock rates up to 66 MHz.

O Available in a wide variety of packages, including DIP, SOIC, ]-Lead,
PGA, and QFP formats in windowed ceramic and plastic one-time-

programmable versions. -
O MAX+PLUS PC- and workstation-based development tools compile 3
large designs in minutes. '

O Industry-standard EDIF interfaces to workstation and third-party CAE
tools are available.

Figure 1 shows the EPM5000-series modular architecture.

Figurs 1. EPM5000-Series Modular Architecture

Maimum Fip-Fiops 21

[

Mn'nu:unu

| Ahera Corporation __Page 115 |



|EPMS016 1o EPM5192: High-Speed, High-Density MAX EPLDs - Data Shee:

Family
Highlights

General
Description

¢ Multiple Array MatriX (MAX) aschitecture solves speed, density, and
duign flexibility problems
Advanced macrocell array provides reg:stered combinatorial, or
flow-through latch operation.
-  Expander product-term array autmnahcally provides additional
combinatorial or logic.
- Decoupled 1/0 block with dual feedback on 1/0 pins allows
flexible pin utilization.
- .Programmable Interconnect Array provides automatic 100%
. routing in devices with multiple LABs.
-  Eachmacrocell supports synchronous or asynchronous operation
of every macrocell, using single or multiple clocks per device.
¢ EPMS5000-Series Performance ,
~ Pipelined data rates up to 100 MHz
- Counters as fastas 100 MHz
~  tpp performance from 15ns to 25 ns
-~  Advanced 0.8-micron CMOS EPROM technology

¢ EPMS5000-Series Logic Density

16- to 192-macrocell devices

20- to 100-pin packages

32 to 384 flip-flops and latches

‘More than 32 product terms ona single macrocell
Product-term expansion on any data or control path
¢ MAX+PLUS Design Tools

~ Designentry via unified, hierarchical schematic captureand Alters

Hardware Description Language (AHDL)
-  Fast, automatic design processing with logic synthesis
~ —=  Automatic device fitting, no hand editing needed
- Hardwareand software design verification tools
Compiles a 16-bit counter in 34 seconds on a 16-MHz 386 computer
4 EDII-' interfaces to MAX+PLUS provide paths to Dazix, Valid Logic
Systems, Mentor Graphics, and other workstation-based CAE tools.

EPMS5000-series Erasable Programmable Logic Devices (EPLDs) representa
revolutionary step in programmable logic: they combine innovative
architecture and state-of-the-art process to offer optimum performance,
logic density, flexibility, and the highest speeds and densities available in
general-purpose reprogrammable logic. These EPLDs are high-speed, high-
density replacements for SSI and MSI TTL and CMOS packages and
conventional PLDs. For example, an EPM5192 replaces over 100 7400-series
SSI and MSI TTL and CMOS packages, integrating complete subsystems
intoa single package, saving board area, and reducing power consumption.

These MAX EPLDs range in densxty from 16 to 192 macrocelis. They are
divided into two groups: higher-speed MAX EPLDs (EPM5016 and
EPMS5032) and higher-density MAX EPLDs (EPM5064, EPM5128, EPM5130
and EPM5192). The higher-speed MAX EPLDs achieve system <
frequencies of 66 MHz, and are capable of counter frequencies of 100 k-

Altera Corporation |
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Functional
Description

Logic Array
Block

Logic Array Blocks The EPM5016 and EPM5032 MAX EPLDs havea single
Logic Array Block (LAB). The EPM5064, EPM5128, EPM5130, and EPM5192
MAXEPLDs contain muitiple LABs. Each LAB contains a macrocell array,
an expander product-term array, and a decoupled 1/0 block. Expander
product terms (expanders) are unallocated, inverted product terms thatcan
be used and shared by all macrocells in the LAB to create combinatorial and
registered logic. Thus, expressions requiring up to 66 product terms can be
implemented in a single macrocell. Signals in the higher-density devices are
routed between muitiple LABs by a Programmable Interconnect Array
(PIA) that ensures 100% routability. This multiple array architecture enables
EPM5000-series EPLDs to offer the speed of smaller arrays with the

integration density of larger arrays.

Modular Architecture The modular architecture of MAX EPLDs provides
integration solutions over a wide range of logic densities. Migration from
one type of device to another is easy. For example, the EPM5128 and
EPM5130 EPLD:s have the same logic capacity, but have packages optimized
to handle different I /O requirements. Over the entire family, a wide range
of packaging options for both through-hole and surface-mount applications
is available. Plastic one-time-programmable (OTT) packages are available
for economical volume production.

Logic Design Entry Logic designs are created and programmed into
EPM5000-series EPLDs with the MAX+PLUS Development System.
MAX+PLUS is a complete CAE system offering hierarchical design entry
tools, automatic design compilation and fitting, timing simulation, and
device programming. The MAX+PLUS Compiler features ad vanced logic
synthesis algorithms, allowing designs to be entered in a variety of high-
level formats while ensuring the most efficient use of EPLD resources. The
combination of a flexible architecture and advanced CAE tools ensures
rapid design cycles so that a design may go from conception to completion
in single day. Interfaces to third-party tools are also available to allow
design entry and logic simulation on a variety of workstation platforms.

EPM5000-series EPLDs use CMOS EPROM cells to configure logic functions
within the devices. MAX architecture is user-configurable to accommodate
a variety of independent logic functions, and the EPLDs can be erased for
quick and efficient iterations during design development and debug cycles.

EPM5000-series EPLDs contain from 1 to 12 Logic Array Blocks. Each LAB,
shown in Figure 2, consists of a macrocell array, an expander product-term
array, and an I/O control block. (The number of macrocells and expanders
in the arrays varies with each device.) Macrocells are the primary resource
for logic implementation, but if needed, expanders can be used to
supplement the capabilities of any macrocell. The expander product-term
array consists of a group of unallocated, inverted product terms. Flexible
macrocells and allocatable expanders facilitate variable product-term designs

| Attera Corporation
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Figure 2. Logic Array Block

The LAB consists of 8
macrocedl array, an
expandsr product-ierm
oy, and a decoupied
O block. The Saxibility
of the LAB ensures
high speeds and
officient device

W~4C 92~

Macrocells

without the waste associated with fixed product-term architectures. Thus
PAL or PLA devices are easily integrated into MAX EPLDs. The outputco
the macrocells feed the decoupled I/O block, which consistsofagre |
programmable tri-state buffers and 1/0 pins. In the EPM5064, EPM /!
EPM5130, and EPM5192, multiple LABs are connected by a Programmabi«
Interconnect Array (PIA).

The EPM5000-series macrocell, shown in Figure 3, consists of :
programmable logic array and an independently configurable register. Thi
register may be programmed for D, T, JK, or SR operation; or as a flow
through latch; or bypassed for purely combinatorial operation
Combinatorial logic is implemented in the programmable logic array, whicl
consists of three product terms ORed together that feed one input of an X0}
gate. The second input to the XOR gate is also controlled by a product tern
that makes it possible to implement active-high or active-low logic. The X0}
gate is also used for complex XOR arithmetic logic furctions and fo
De Morgan’s inversion to reduce the number of product terms. The outpu
of the XOR gate feeds the programmable register, or bypasses it for purel;
combinatorial operation. The logic array ensures high speed whils
eliminating inefficient, unused product terms. Also, expanders can b
allocated to enhance the capability of the logic array.

Additional product terms, called secondary product terms, are used fo
Output Enable, Preset, Clear, and Clock logic. Preset and Clear produc
terms drive the active-low asynchronous Preset and asynchronous Clea
inputs to the configurable flip-flop. The Clock product term allov- -
register to have an independent Clock and supports positive-and - .
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Figure 3. EPM5000-Series Macrocail
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edge-triggered operation. Macrocells that drive an output pin may use the
Output Enable product term to control the active-high tri-state bufferin the
1/0 control block. These secondary product terms allow 7400-series TTL
functions to be emulated exactly.

The EPM5000-series macrocell configurability makes it possible toefficiently
integrate complete subsystems into a single device. All macrocell outputs
are globally routed withinan LABand also feed the PIA to provide efficient
routing of signal-intensive designs.

Each LAB has two clocking mod es: asynchronous and synchronous. During
asynchronous clocking, each flip-flop is clocked by a product term. Thus,
any input or internal logic may be used as a clock. Systems that require
multiple clocks are easily integrated into EPM5000-series EPLDs.
Asynchronous clocking also allows each flip-flop to be configured for
positive- or negative- edge-triggered operation, giving the macrocell a high
degree of flexibility.

Synchronous clocking is provided by a dedicated system clock (CLX). This
direct connection provides enhanced clock-to-output delay times. Since
each LAB has one synchronous clock, all flip-flop clocks within it are
positive-edge-triggered from the CLX pin. If the CLX pin is not used as a
system clock, it may be used as a dedicated input.

_ [Mera Corporation
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Exp ander The expander product-term array (Figure 4) contains unallocated, invertec
: product terms that enhance the macrocell array. Expanders can be used anc
Product shared by all product terms in the LAB. Wherever extra logic is needec
Terms (including register control functions), expanders can be used to implemen
the logic. These expanders provide the flexibility to implement register
intensive and product-term-intensive designs for MAX EPLD:s.
Flg:;:;' Wm Product Terms uw%-um
. terms are
used and shared by ail D,
macrocedis in an LAB.
Sharing aliows efficient m,
integration of complex » —
' ™
L/
— Macroced and 4O
JE, N T AA—
820 Progmammabis 3244
e S progus Temme
Expanders are fed by all signais in the LAB. One expander may feed al
macrocells in the LAB or multiple product terms in the same macrocell
Since expanders also feed the secondary product terms of each macroceil
complex logic functions can be implemented without using anothe
macrocell. Expanders can be cross-coupled to build additional flip-flops o1
latches.
I/0 Control Each LAB has an I/0O control block (Figure 5) that consists of a user-
configurable 1/0 control function for each /O pin. The I/O control block i
Block fed by the macrocell array. The tri-state buffer is controlled by a dedicatec
macrocell product term, and drives the 1/0 pad.
Each MAX EPLD has dual feedback—one feedback path before and one
after the tri-state buffer— for every 1/O pin. The tri-state buffer decouples
the /0 pins from the macrocells so that all registers within the LAB can be
“buried.” Thus, I/O pins can be configured as dedicated input, output,
or bidirectional pins. Inmultiple-LAB MAX devices, 1/O pins feed the PIA.
[Page 120 Altera Corporation
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Figurs 5. VO Control Block
The decoupied VO OF Control
control block features o
dual foedback © } :
maimize uss of device from Macrocel Arey P ——LS
pins. '
e
Fedback
p—
' Feedback

rammab The higher-density EPM5000-series devices (EPM5064, EPM5128, EPM5130,
Prog le and EPM5192) use 2 Programmable Interconnect Array (PIA) to route
Interconnect signals between the various LABs. The P1A routes only the signals required
Array - forimplementing logic in an LAB, and is fed by all macrocell feedbacks and

all 1/0 pin feedbacks. Unlike channel routing in masked or programmable 3

gate arrays—where routing delays are variable and path-dependent—the

PIA has a fixed delay. Because the PIA eliminates skew between signals,

timing performance is easy to predict.

Timi ng ~ Timing within EPM5000-series EPLDs is easily determined with MAX+PLUS
software or with themodels shown in Figure 6. EPM5000-series EPLDs have
Model fixed internal delays, that allow the user to determine the worst-case timing

delays for any design. For complete timing information, MAX+PLUS
software provides a timing simulator, a delay predictor, and a detailed
timing analyzer.
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. Multiple-LAB EPLDs

Figure 6. Timing Modelis
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The timing models shown in Figure 6 may be used together with the intern:
timing parameters for a particular EPLD to derive timing informatior
External timing parameters are derived from a sum of internal parameter
and represent pin-to-pin timing delays. Figure 7 shows the internal timin
waveforms for these devices. Refer to Application Brief 75 (EPM5000-Serie
MAX EPLD Timing) in this data book for further information.
Design MAX EPLDs contain a programmable Security Bit that controls access to th
. data programmed into the device. If this feature is used, a proprietar:
Secur |ty design implemented in the device cannot be copied or retrieved. Thi

feature provides a high level of design security, since programme:
within EPROM cells is invisible. The Security Bit that controls this fur
as well as all other program data, is reset by erasing the EPLD.
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Figure 7. Swiiching
Waveforms
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'MAX EPLD:s are fully functionally tested and guaranteed. Complete tes
of each programmable EPROM bit and all internal logic elements enst
100% programming yield. AC test measurements are performed under
conditions shown in Figure 8.

Figure 8. AC Test Conditions Power supply iransients can alfect AC [r————Vecc

mumpn 31muta:‘z:m:' avoided i:: 4640
m outputs shou
accurate measurement. Threshold tests (son)
should not be pariormed under AC conditions. Device ©Tes
Large-amplitude, last-ground current  oymt Syster
transients normally occur as the device D ——
oulputs discharge the load capacitancss. S
When these trans:ambs How lf:;oug: the
parasitic inductance between the device 2500 b 51 (includes .
round pin and the test system ground, it can 820 <
greatc significant reductions m observabte @z > capaditance)
input nose ammuny. Device input

rise and fail
gtﬂsoh’lgmbars in parenthases are lor the dmes <3 ns

MAX+PLUS
Development
System

Device
Programming

Test programs may be used and then erased during early stages of th
production flow. This facility to use application-independent, gere—
purpose tests s called generic testing and is unique among user-config. !
logic devices. EPLDs also contain on-board logic test circuitry to allov
verification of function and AC specifications once they are packaged i
windowless packages.

The MAX+PLUS Development System is a unified CAE system foi
integrating designs into EPM5000-series MAX EPLDs. Designs can be
entered as logic schematics with the Graphic Editor or as state machines,
truth tables, and Boolean equations with the Altera Hardware Description
Language (AHDL). Logic synthesis and minimization optimize the logic of
a design. Design verification and timing analysis are performed with the
Simulator or the delay prediction feature. Errorsina design areautomatically

" located and highlighted in the schematic or text design file. Hosted on IBM

PS/2,PC-AT, or compatible machines, and workstations (e.g., Apollo, Sun,
IBM), MAX+PLUS gives the designer the tools to quickly and efficiently
create complex logic designs. Further details about the MAX+PLUS
Development System are available in the PLS-MAX Data Sheet.

EPMS000-series EPLDs may be programmed on an IBM PS/2, PC-AT or
compatible computer withan Altera Logic Programmer card, the PLE3—12A
Master Programmmg Unit, and an appropriate deviceadapter. These -

are included in the complete PLDS-MAX Development System o -
purchased separately. EPM5000-series EPLDs may also be o+

with third-party hardware (see the Third-Party Developmz~: -

Support Data Sheet in this data book). Contact Altera -

equipment manufacturer for more information.

[7:90 124
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EPM5128

Features O High-density 128-macrocell general-purpose MAX EPLD

"~ O 256shareable expander product terms that allow over 32 product terms

: in a single macrocell _ -
O High-speed multiple-LAB architecture

- tppasfastas2Sns
-~ Counter frequencies up to 50 MHz
- Pipelined data rates up to 62.5 MHz
Programmable I/O architecture allowing up to 60 inputs or 52 outputs
Available in 68-pin windowed ceramic or plastic one-time-
programmable j-lead packages and in 68-pin windowed ceramic PCA

packages

Qo

General The Altera EPM5128 is a user-configurable, high-performance MAX EPLD
that provides a high-density replacement for 7400-series SSI and MSI TTL

Description and CMOS logic. (For example, a 74161 counter uses only 3% of the EPM5128.)
The EPM5128 can replace over 60 TTL MSI and SSI components and integrate
muitiple 20- and 24-pin low-density PLDs. Figure 18 shows the J-lead and
PGA package diagrams for the EPM5128.

Figure 18. EPM5128 Pin-Out Diagrams

A quad fiat pack (QFP) package is under development. Contact Altera Marketing lor information, See
Table 1 in this data sheet for PGA package pin-outs. Package outlines not drawn 0 scale.
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Figure 19 shows output drive characteristics of EPM5128 I/C pin
typical supply current versus frequency for the EPM5128.

Figure 19, EPM5128 Output Drive Characteristics and loc vs. Frequency
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The EPM5128 consists of 128 macrocells equally divided into 8 Logic A
Blocks (LABs) that each contain 16 macrocells (see Figure 20). Each |
also contains 32 expander product terms. The EPM5128 has 8 dedic
input pins, one of which may be used as a synchronous system clock.
EPMS5128 contains 52 1/O pins that can be configured for input, outpu
bidirectional data flow. Four of the LABs have 8 1/O pins, and the ott
have5 I/O pins. '

-
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Figure 20. EPM5128 Block Diagram
Numbers in parentheses are for PGA
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Absolute Maximum Ratings Note: See Operating Requirements for EPLD:s in this data book.

Symbol Paramater Conditions Min Max Ur
Vee |_Supply voitage With respect 1o GND -2.0 7.0 \
Ve Programming supply voitage | See Now (1) -2.0 13.5 \
Vi DC input voitage ' : ~2.0 70 v
! Max 0OC V ¢e or GND current S00 ™

| tour DC output current. per pin -25 25 m

Pp Power dissipation 2500 my
Tsma Storage temperature No bias -65 +150 °C
T AMB Ambient temoperature Under bias -65 +135 *C
T Junetion temperature Under bias +150 °C
Recommendsd Operating Conditions  See Note (2)

Symbol Parameter Conditions Min Max Unh
Vee Supply voimage 4.75(4.5) | 5.25(5.5) v
Vi Input voitage 0 Veo v
Vo Output voiage 0 Veo \J

 Ta Operating temperature For commerciai use 0 +70 c
Ta Operating temperature For industrial use —40 +85 )
| Te Case temperature For military use ] +128 *C
tn Input rise time 100 ns
te Input fall ime 100 ns
DC Operating Conditions See Note (2), (3), (4)

Symbol Paramater Conditions Min Typ Max Unit
Vi High-level input voltage 20 Ve +0.3 v
Vo Low-level input voltage -0.3 0.8 Vv
 Vou High-level TTL output voitage 1 op =~4 mA DC 2.4 v
Vo Low-level output voitage ior =8 mADC 0.45 '
I Input leakage current V) =Vec or GND -10 +10 yA
loz Tri-state outout off-state current Vg = VgocorGND =40 +40 pA

| et V cc supply current (standby) Vy=VecorGND 150 | 225 (300) mA
lees Vee supply current V) = Vgp or GND 155 250 {350) mA
No load, f = 1.0 MHZ
See Nota (5)
Capacitance

Symbol Parameter Conditions Min Ma
Cm Input capacitance ViN=OV, { =1.0MHz
Cour Outout cadacitance Vour=0 V. = 1.0 MH2 L
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AC Opaerating Conditions See Note (4)

External Timing Parameters EPM5128-1 EPMS128-2 EPM5128
Symbeol Parameter Conditions | Min | Max | Min | Max | Min | Max | Unit
_!_pg' " | Input 10 non-registered output | Ct = 35 pF - 0 2% m
tpgg VO input 10 non-reg. output Ci=35pF © &5 55 ns
tsu Setup time 15 2 -] ns
tu Hold time 0 90 0 ns
t cot Clock 10 output delay C1a35pF 14 16 20 ns
tasu Asynchronous setup time 5 8 ns
o Asynchronous hold tme 5 10 ns
|t oy Clock high time 8 10 125 ns
teL Clock low time 8 10 125 ns
t ach | Asynchronous ciock high tme 11 14 16 ns
tact Asynchronous ciock iow ome 9 1 14 ns
t acor Asynch. clock 10 output delay C1 =3SpF r-] 30 35 ns
tJ'g Minimum dock period 20 P ) ns
| fonr internal maximum frequency 50 Q ' 13 MHz
t acnr | Minimum asynch. dock period | See Note (6) 20 e 20 ns
| § acnr | Max. intemal asynch. trequency | See Note (6) 5 40 33 MHz
1 ax Max. frequency; pipelined data 825 50 & MHz
For information on internal timing parameters, refer to App. Brief 75 (EPMS5000-Series MAX EPLD Timing).
Internal Timing Parameters EPM5126-1 | EPM5128-2 EPM5128
Symbol Parameter Conditions Min { Max | Min | Max | Min | Max | Unit
t w input pad and bufier delay 5 9 ns
) VO input pad and bufier delay 6 9 ns
texe Expander asray celay 12 14 2 ns
tiap Logic array delay 12 14 1% ns
fac | Logic conwol array delay 10 12 13| ns
top Output buffer and pad delay C1=35pF 5 5 6 ns
! Output butfer enable delay 10 1 13 ns
| txz Output butfer disable delay Cls5pF 10 11 13 ng
__‘_su Register sewp ame 6 8 10 ns
tiarc Flow-through iatch deisy 3 4 4 ns
tro Register deiay 1 2 2 ns
|t coms | Combinatonal defay 3 « | ns
ty Register hoid time 6 8 10 ns
t e Clock delay 14 18 18 ns
t s System dock delay 2 2 3 na
tep Feedback delay 1 ) 2 ns
t PRE Register preset pme 5 7 ns
tewn Register ciear time 5 7 ns
tpia Progr. interconn. Array delay 14 16 2 ns
[ Atera Corporation Page 147 |




| EPMS128

Datz

" Notes to tables:

n

Q)
G
“4)

)
®

Minimum DC input is <03 V. During
Numbers in

T

ransitions, the inputs may undershoot |
=20 V or overshoot to 7.0 V for periods less than 20 ns under no-load conditions.

Vee=5V25%, T, = 0°Cto 70° C for commercial use.

VGQSthm,TA-WCb“.CfOI’MMIB&
Ve =5 V1 10%, Te = -55° C to 125° C for military use.
Measured with device programmed as a 16-bit counter in each LAB.
This parameter is measured with a positive-edge-triggered clock at the register. Fo

negative-edge clocking, the t,q; and 8, parameters must be swapped.

theses are for military and industrial temperature-range version
ypical values are for T, = 25°Cand V= S V.

Product Avallability
Grade Avallabitity
Commercal (0°Cw070°C) EPM5128-1, EPMS128-2, EPM5128
Industrial {~40° C t0 85° C) EPM5128
Military (-55°C109125°C) EPMS128

Note: Only military-temperature-range EPLDs are listed above. MIL-5TD-883-compliani
product spedifications are provided in Military Product Drawings (MPDs), available from
Alters Marketing by calling 1 (800) SOS-EPLD. These MPDs should be used to prepare
Source Control Drawings (SCDs). See Military Products in this data book.

Table 1 shows the pin-outs for the EPM5128 PGA package.

Table 1. EPM5128 PGA Pin-Outs

Pin Function | Pin Function | Pin Function | Pin Funetion
A2 7o) 810 o Gt o K7 vce
A3 7o B11 o G2 vCC K8 o
Ad vo C1 0 G10 GND KS o
AS /o] c2 Vo G11 Vo K10 Vo
A8 Input cio vo H1 o K11 vo
A7 Input c1n vo H2 o L2 Vo
A8 Input D1 o H10 Vo L3 o
A9 / o] D2 o H1 vo L4 Input
AlQ o] D10 Vo J1 o] LS Input
B1 lje] D11 o J2 o L6 Input
B2 vo (23] Ve J10 vo L7 vo
B3 Vo E2 GND J1t Vo L8 vo
B4 o (3[4} vCeC K1 o L9 1o
8BS VvCC Et1 vo K2 70 L10 o
B8 InpuCLK | F1 o K3 Vo
B? GND Fe /] K4 Vo
B8 vo F10 /o] KS GND
B89 Vo F11 Vo K6 Input

| Pege 148 Altera <orporation |
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DAC Channal 1 Analog Out
DAC Channe! 2 Intemal Qut
DAC Channel 2 Neg. Reterence

_____ QUAD AD/DA
DAC Channel 2 Pos.. Refereace .
DAC Channai 2 Analog Out Jlf113¢F TOP VIEW
Anaiog Vs (-1.0V) .2'TT | 44 PIN J-LEAD
1732 Clock Out | L CHIP CARRIER
Read/Not Write o
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Channe) Select 0
Cﬁannol Select 1
Load Strobe

Chip Select

s
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Digital Vdd (+5.0V)
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ADC Pos. Reference
ADC Analog Input
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TYPICAL WRITE CYCLE

bATA 8-7 SRS TS TSNNSO OCSSSIS SNSRI

T4
SEL ©-1 SN NN SN AN N SONNON NN
WRITE ' R
CHIP SEL { l
415k
STROBE i
Ar b
ANALOG
OPW 0'3 ' emr——— Tz-—-——ol

TYPICAL READ CYCLE

DATA 0-7 SOCS S S S S S OSSO SSAAN

413k
SEL 0/1 N N PONY SRR
READ ] !
CHIP SEL f L
STROBE 1
TIMING®
TlL's 109n§ MIN T4 = 4nS NIN
T2 = 3.25u$ MAX TS = 120nS MIN

T3 » 40nS NAX
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54ACT11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATEOUTPUTS

- D2967. JULY 1987 -REVISED AUGUST 1‘OO.

@ 3-State Outputs Drive Bus Lines Directly B4ACT11248 .. . JT PACKAGE

Inputs ars TTL-Voitage Compatible TascTI248 H&%;Nm

@ New Flow-Through Architecture to Optimize
PCB Layout

@ -Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise

@ EPIC™ {(Enhanced-Performance implanted
CMOS) 1-um Process

‘@ B500-mA Typical Latch-Up immunity at
12¢°C

® Package Options Include Plnﬁc."Smll
Qutiine’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DiPs

doscripgion :

These octal bus tran:._peivdrs are designed for
asynchronous two-way communication
betwesn data buses. The control function

implementation minimizes external timing 82
requirements... 81
The device ailows data transmission from the %'2
A bus to the B bus, or from the B bus to the Al
A bus, depending upon the logic level at the A2

direction controi (DIR) input. The enabie input (G)
can be used to disable the device so that the .
buses are effectively isolated.

The 54ACT 11245 is characterized for operation
over the full military temperature range of : .
=858°C to 125°C. The 74ACT11245 is NC=No intarnai connection

A3

characterized for operation from -40°C to
85°C.
FUNCTION TARLE )
DIRECTION
EN z CONTROL OPERATION
DIR .
t L 8 data to A bus
L ] A data 10 B bus
lad X isolation

EPIC is & trademark of Texas instruments incorporated,

PRODUCTION DATA desaments eontaia informetion ‘! Copynght © 185~ "

X, Texas
Semssseriy lsinds teeiag o oI peremsare INSTRUMENTS

POST OFFICE BOX 868012 * DALLAS, TEXAS 76288



54ACT11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbol? logic diagram (pasitive logic)
13
[] a3
om -2 gl 3 w1 18a1- om '_%_ .,
. 3 EN2 (AB] _ (13 »
. 23 . Al -
At vi g j—-" 123
> 2v|— | @ b
@ 22) 12) )
A2 : I a2 "" ‘
AS~a M =
M I e T A3 ~
As {10 -4 (18 8s i21) a3
As= e 8
PONEED | X 1200 .,
. as 2! | N
* This symbol is in accordsnce with ANSI/IEEE Std 91-1984 and {17
IEC Publication 617-12. = a5
Pin numbers shown are for DW, JT. and NT packages. A6 Qo
: 18 .
' (1N b | N
A7 :
, as ..

AS {12} 5 ) e
' ’ 48

Pin numbcn shown are for OW, JT, ‘IM NT packages.

absolute maximum ratings over operating free-air temperature range {unless otherwise notcci)t

SUNoA) SOIND Pesueapy m

SUPDlY VOIBGE, VO - . ittt ittt innneenosanaentasanssosanssssansnes -05Vwo7V
input voitage, Vi(see Note 1) ............. cecrreansaens cheereaas -0.5VtVvee+05 YV
Output voltage, VO {(see Note 1)..... e veesrareansns Cereseas ~-05VtoVee+05V
input clamp current, IK (V] K 00r V) > VEE) - ot iiiviiicrtsnnneretivartoasaon .. £20mA
‘Qutput clamp current, IoK (VO < OorVOo > Vee) ... . .. Ceesessaaciannaranenn +50 mA
Continuous output current, 10 (VO = 0O VEE) . e vt iviiitiieriiiivnacnronnss . =850 mA
Continuous current through VCc or GND pins .. ........... esassensasearevaean +200 mA
Storage temperaturd rBNGS . . .. .........ccouocevenonssnrosnnnanassannas -85°C to 150°C

% Stresses beyond those listed under "‘absaiute maximum ratings’’ may cause permanent damage to the devics. These are stress ratings
only and functionai operstion of the device st these or any other conditions bayond those indicsted under ‘‘recommended opersting
conditions’’ is not implied. Exposure to sbsolute-maximum-rated conditions for extended periods may sffect device reliability.

NOTE 1: The input and output voitage ratings may be excesded if the input and output CumTent ratings sre observed.

Exas ¥

Ti
2-164 INSTRUMENTS
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54ACT11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘recommended operating conditions

54ACT11248 74ACT112456
MIN  MAX MIN_ MAX| CNIT
r_m Supply voitage : : - -4.5 5.5 4.5 5.5 v
Vi High-ievei input voitage . 2 2 SV
ViL Low-level input voitage ' 0.8 0.8 v
,._'Q.H High-level output current ) - - 24 -24| mA
1o Low-level output current 24 4] maA-
Vi Input voitage 0 vee 0 Vee \
PV'Q Outpm'voltl!g 0 vee 0 v vV
AvUAv input trangition rise or fall sate 0 10 0 10] ns/V
Ta Operating free-sir tempserature ) ~§5 128 -40 85 oC

electrical characteristics over recommended operating free-mr temperature range (unless otherwise

noted)
Ta = 25°C S4ACT11245 | 7J4AACT11248
PARAMETER TEST CONDITIONS Ve e UNIT
A5V | 44 Iy rw
'on = -50 sA : 55V | 5.4 ' 5.4 5.4 v
Vo [ _ 45V | 3.94 3.7 38 v
lon = -24mA 5.5V | 494 - rY; ry
ion = —50 mAT 55V .85
loH = -75 mAT 55V 3.85
46V 0.1 0.1 0.1
loL = 50 A T ssv 0.1 0.1 0.1
VoL ' 4.5V ~ 0.36 0.5 o4s|
oL = 24 mA 55V 0.38 0.5 .44
(g =60mai- - -~ -~ -1-68V T . 1.85 -
lop = 78 mAT - 585V 1.86
192 1 Vo = Vee or GND ) 5.5V v 208 =10 =5 nA
W V) = Veg or GND 55V ——20.1 =1 1 | xA
leg Vi = VgecorGND, lg = 0| S5V . 160 80 RA
Oneinput st 3.4 V," :

3 NSV . : 1 A
alcc Other inputs at GND or vee | =25 09 . m
Ci Vi = Vce or GND sV 4 pF
Cio Vig = Vg or GND 5V 12 ‘ oF

1 Not more than one output shouid be tested st a time.-and the duration of the test should not exceed 10 ms.
% This is the increase in suPply current for each input M ll st onu of mo opocmod TTL voitage ieveis rather than O V or Vee.

switching characteristics, Vog = 6 V £0.5 V (see Figure 1) ‘
- FAOM 10 Ta = 28°C S4ACT11245 74ACT11248
RAMETER : UNIT
PA (INPUT) (OUTPUT) [ MIN _TYP MAX | MiN. MAX | MIN MAX
tPLH N ‘ . 1.5 82 92) 15 06| 1.5 0
tPHL o® Bard - 75 54 86| 15 96 ] 1.5 X
tpzH 15 84 12| 18 1] 1.8 X3 .
tpZL g Aor8 1.5 8.2 11.7] 1.5 3.7 | 1.5 12.9
oz | 1.8 9.3 118 1.5 136 15 12.9
oLz g AorB 15 98 129 1.5 48] 1.5 13.9

TEXAS J@
INSTRUMENTS

POST OFFICE BOX 855012 » DALLAS, TEXAS 752688
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54ACT 11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE QUTPUTS

operating characteristics, Vg = 5V, TA - 25°C
PARAMETER TEST CONDITIONS v -| unir

Outputs snabled CL = 50pF.f = 1 MHz

Cpd  Power dissipation capacitance per transceiver %

PARAMETER MEASUREMENT INFORMATION

2 %V
FROM OUTPUT st cc TEST T
UNDER TEST poiss O OPEN toL/tonL, | OPEN -
Co = 80 pb GND tpL2itP2L 2 x Vee|
L. ,
" (See Note AlI 500 @ l tpuz/tPzH Gno

LOAD CIRCUIT

INPUT .
" (Ses Note 8) i 18V 0 18V o

| |
ey —te

- | — Vo
ouTPUT S0% Vee <=~ 50% vee
. - VOL

PROPAGATION DELAY TIMES

SUNAID SOWQ PGOHEAPV M

OUTPUT CONTROL™ Y\ 4 5 v Lrev av
{Low-level enabling) ) A
' " " . aaus — s o S o
. .OouTPUT —trL—> , =Pz
WAVEFORM 1 | 1 | a Vee
8182 x Voo | 80% Vee | 20% Vee
(See Note C) i t —-— ="=VoL
—1PZH —p| - t
" WAVERORM 2 - =+ Eso% vee oM
T ~f5°*vcc ! ) io
{See Note C) M—tpuz—
ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capscitance. . .
B. Input puises ars supplisd by generators having the following characteristics: PRR < 10 MKz, 2, = 500. % = 3ne, ty = I na.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveiorm 2 is for an autput with internal conditions such that the output is high except when disabied by the output control.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

TexAas
INSTRUMENTS

POSY OFFICE BOX 035012 » DALLAS. TEXAS 78208
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TYPES SN5404, SN SN54L04, SNSALSO4, SNBASOL,
SNTAHM, SN74LS04, SN74S04 -
HEX INVERTERS
REVISRD DECEMAEN 1983
n‘:mmwd.ﬁam "
Caraenio Chip Carriers in Addiddon o Plestia eNTaL304, 8474308 .. D.JOR PACKAGE
» Dependabie Texas instruments Quality and
Rellabiliety -
description

The SN5404, SNS4HO4,

FUNCTION TABLE (oash inversar)

SNSALO4, SNSALSO4 snd
SNE4S04 ars cheractarized for operstion over the full

military tempersuxe range of —565°C to 125°C. The
- SN7404, SN74HO4, SN74LS04 and SN74S04 sre

~ charsctarizsd for operation from 0°C to 70°C.

NPUTS
A

ouUTRUT
A 4

L]
L

.
L

logic disgram (each inverter)

SNSALS04S, SNBASOS . . . FIK PACKAGE
SN74LE04. SN74804 . .. FN PACKAGE

A v !

o-

>

-

positive logic Q-

g

. Y= z P

ra—--:-ﬂ--—: TS # -

e e iy INSTRUMENTS a0)

POST OF FICK POX 270012 @ OALLAS. TEXAS 75208




National
Semiconductor

LM1 11/LM211/LM311 Voltage Comparator

General Description

The LM111, LM21t and LM311 are voltage comparstors
that have input currents nearty a thousand times iower than
devices like the LM108 or LM710. They are aiso designed
to operate over a wider range of supply voitages: from stan-

'dud 15V op amp supplies down to the singis 5V supply

usad for IC logic. Their output is compatible with RTL, DTL
snd TTL as well as MOS circuits. Further, they can drive
lamps or reiays, awitching voitages up to S0V at currents as
high as 50 mA. .

. Both the inputs and the outputs of the LM111, LM211 or the

LM311 can be isoiated from system ground, and the output
can drive ioads referred to ground, the positive supply or the

provided and outputs can be wire OR'ed. Aithough siower
than the LM108 and LM710 (200 ns response tme vs

40 ns) the devices are aiso much jess prone 10 spurious
oscillations. The LM11% mmmmm..
the LM108 and LM710.

The LM211 is identical to the LM111, umptmnpg..
formance is specified over 8 —-25'C to +85°C

range instead ot —55°C o + 125°C. The LM311 nanhm»
perature range of 0°C to +70°C.

Features

8 Operates from single 5V supply

B Inpat current 150 nA max. over tempernature
| Offsst cusrent 20 NA max. over temperatre
a Differential input voltage range: +30V.

2 Power consumpnon: 135 mW st £ 15V

Typical Applications**

Not Do Not Grounag Sirobe Pin.

A M Mmscems Ba & MBscssmn An = & smae—

521




LM111.211/LM..

Absolute Maximum Ratings tor the Lm111/m211

. Nots & The reepornss Be mpecilisd (see Cofinitions) @ for & 100 mV Inoas stap with § MV overdrve.

it Military/Aerospace specified devices are required, Operating Temperature Range LM111 ~55Cto 125°C
pissse contact the National Semiconductor Sales . LM211 -25Cloes
(om«;?wmmmmm Storage Temperature Range -85 Clo1s |
Note Lead Temperature (Soldering, 10 sec
Total Supply Voltage (Vas) I8V ) 260°C
. Voitage at Strobe Pin V+ -8y
Output 1o Negative Supply Vottage (V74) SV Soidering information
- Ground to Negative Supply Voitage (V14) 3ov Ouak-in-Line Package ,
Differential input Voitage 30V Soldering (10 ssconds) ........ veenesa cseres..200C
Input Voitage (Nots 1) 18V S«;-ﬂmnm
Power Dissoaton (e 2) s00mw ol et
Output Short Circuit Duration 10 sec See AN50 “Surtace Mounting Methods and Their Effect
on Product Reliabiity” for other methods of soidering sur-
face mount devices.
ESD Rating (Note 8) 300v
Electrical Characteristics for e LM111 and LM211 (Note 3)
Parameter Conditions Min - Typ Max Units
Input Otfset Voitage (Note 4) - Ta=25'C, Rg <50k 0.7 3.0 mv
st Otfset Current (Note 4) Ta=25C 40 10 nA
input Bias Current " Ta=25°C 60. 100 nA
Voitage Gain Ta=25C 40 200 v/mv
Response Time (Note 5) Ta=25C 200 ns -
Saturation Voitage VINS =5 mV, loyT=50mA :
Ta=25°C 0.75 1.5 V'
Strobe ON Currentt (Note 8) Ta=25C 20 3.0 s0 mA Py
Outprnt Leakage Current Vin2 5 mV, Voyr =35V 02 10 Mmoo
' Ta=28C. Istnope =3 mA -
input Offset Voitage (Note 4) Rg<50k 4.0 mv
Input Ottset Current (Note 4) 20 nA
Input Bias Current 150 nA
input Voltage Range VtmigY V- = =18V, Pin7 - .
Pull-Up May Go To 5V 145 13.8.-14.7 130 v
Saturation Voitage V+248V,.V-=0 -
ViNS -6 mV. loyr<8 mA 0.z 04 v
Output Leakage Current Vin25 mV, Voyr =35V 0.1 05 pA
Positive Supply Current Ta=25C 5.1 6.0 mA
Negatve Supply Current Ta=25C 4.1 50 mA
Note 1: This rawy apphen for =15 SEDLes. THhe POSRVE DU voitage Mt 18 30V SLOVe WIe NEgEIVe BERl. The NEgEIVe INDUL YOItSge mit I saual 1D the
NegaNve SuDply YOIEgE oF IOV DHIOW 1he DOSIVE SUSDIY, WINCheVer ¥ 888,
Note 2 The MDETWR ANCYON IMpearskre of the LM111 is 150°C, mmuumznunmrermnmmun-nnm
PECkage MUSt DS GArIEG DASET ON & INerTha! FEMETANCS of 185°C/W. jUNCEon 10 AMDWENL, or 20°C/W, JNCEon 10 case. The hermal ressiance of 1he umknsine
package s 110°C/W, nceon 1© amisent.
Note 3 These spechcations aDolY (0r Vg = 2 15V and Ground om st ground, and —S5°C<T, < + 125°C. uniess othermee siated. With the LM211, however, ail
1aMOerai e SOSCHCENONS &0 MMited 15 —25"C£Ta < +85°C. The offsst vortags, offset Current and Dias CUITErR SPRCRCESONS A0DY 1O ANy SURply VORage irom a
single 5V supply U9 10 T 15V suppass.
Notm 4: The 0fiast YORRQES and oftast CAXTENTS GIVEN &8 The METIMAIM VEIUSE fSAUIed 10 Srive the OUIBUL WIthin & voit Of 6Rher SuDDly with a 1 A oad. Thus,
mmmmmmmmmmummuw.mumw

Nota &: This soeclicalion gves the range of CAITent wisch Mt be drewn Wom e SECLS pIn 10 eneure the oulput is properly dissbisd. Do not shont he svoe:

10 ground: & Shouic be Curmere driven st 3 10 5 MA,

Note 7: Refer 1o RETSTI1X for the LM111H, LM111J and LM111.)-8 miltary specifications.

Note §: Human Dody modet, 1.5 ki) in sense with 100 pF.

5-22
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LM311 Typical Performance CharacteristicCs (Continuea)

Response Time for Various Response Time for Various -
£  input Overdrives g Input Overdrives Output Limiting Characteristics
1 R 3 T e
a 1lsav v 4 ! " -4 31 '
= s { = ey p ] = - o -
£ ojiw it 4 & A %.:- 5 - = ) " !
I ol 3 - E® “ g
) ¢ SRS § - |
§ . det ] -.-u‘mr— . w Cincurr-cunmenty 02 ;
: el L g B A oY
g nower] § - . .
i v 2+ 2 3 o} ' ' . w: oW -
: ™e Nt e SUTIUT VOLTARE V)
. TLW/ET04-30
.Swplvcurnm Supply Current rmm
T -ll’t Vg © 218V Vg o S1IV' -
s i |
naTIvVE - t *
i "¢ [mmmien ; :r LOUTIUY Vour
5 ) B PEBVIVESULY = | )
- ﬂ £ OUTIUTLEW £
L s = . [~}
E.: ;’ TPeT Mian 1 - T _:‘:L_ gu... VWY Vo = 10V
i . i L BIBATIVE SUPRLY = -]
- TINT MeN
° | -
.8 ¥ 1N ¥.un» [(BC 2N ¢ B I BN BB I 5 2 8-B G6en
LY VBLTASE (V) TRIFERATURE £T) TONTRATINE (')
‘ ‘ TUWETOs-12
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.

Output Short Circuit Ouration 10 sec

3 . Operating Temperature Range - 0w70C

L: ) : Storage Temperature Range =685Cto 150C
Voitage (Ves) v emperature (soldering. 10 260°C
mWMVMVn) | av mns“:",‘in sec) Wiy
Ground to Negative Supply Voitage Vyg) 3oV Sokdering information _

Input Voltage (Note 1) . 18V Soldenng (10 86CONIS) .. ..c.neunernnrnnennnn. 260°C

ssipation (Nate 2) 500 mw VWM(WM) 215°C

ESD Rating (Note 7) ooV - ITRIO0 (15 38CONTS) .......0ooerorsonnnss . 220°C

on Product Reliability”” for other methods of soidering sur-
face mount devices.

Electrical Characteristics or e LM311 (Note 3)

. |

[

ot

HENV/ M ™SV

]

Parameter Conditions Min | Typ Max Units
Input Offset Voitage (Note 4) Ta=25°C. Rg< 50k 20 7.5 mv
input Otfset Current (Note 4) TA=25C . 6.0 50 nA
Input Bias Current TA=25°C 100 250 nA
Voltage Gain Ta=25C 40 © 200 vimv
Fesponse Time (Note 5) Ta=25C 200 ' ns
Satration Voitage ¥|:. -sz-;g mV, loyr= 50 mA 0.75 15 v
Strobe ON Cumrent TA=25C 1.5 2.0 mA
Output Leakage Current ViN2 10 mV, Yoyt =35V .
: Ta=25'C, IsTROBE =3 MA : 02 50 nA
V= m &Hlb - -8y
input Otfset Voltage (Note 4) Rg <50K . 10 mv
input Offset Current (Note 4) 70 nA
Bias Current 300 nA -
nout Voitage Range 145 138, ~14.7 130 v
) . _—
Seursen ot b o SRR
Positive Supply Current Ta=25"C ' 5.1 75 mA
. Negative Supply Current Ta=25C a1 5.0 mA

Note 1: This ratng appues for £ 15V SuDpEes. The SoNve INDUL VOItAge imvt i 30V abOVE e NSOEIVE BURRIY. The NSDEIVe MO VOItage imit B egu 10 1he
NEQEIVE SUDDly YORE0S Of 0V below 1he SONIVE SupDly, WinGhewer 8 908,

qum”:nmmdnwuhﬁg’C.Famn“m.mnmmwmuwmmn
harmal resstancs of 185°C/W, ncaon ©0 ambient, or 20°C/W, Unclion 10 case. Tha hanmel reastance of the Juahn-ine Package @ 100°C/W, junclon ©
ambient,

Note 2 Thess SOSCIfications OplY 1or Ve = 2 15V and 1w Ground oin at ground. and 0°C < Ty, < + 70°C, uniess atharwiss speaiisd. The oiteet voitage, offeet
CUTBt and a8 CUITENt S0SCICREIONS RPRIY 107 ANy BUPElY VORSOE oM & SNQIe 6V NCHly U 10 15V supphes.

Nots &: Tha offsst vORROeS &0 080t OITENIS GVEN &re thd MLXIMUIT Valuss requaned 10 Arve the OUDUR within g voit of Sither DIy with 1 MA josd. Thus, thees
SAFRMIIETS OSTINE AN SrrOr DANE BNY TAKA ENG ACIOUN 1S WOrSH-CARE SItects Of YOIA0S QRN GNT INDUL ANDENaNDe.

Note & The response e spacihed (ses definitions) . for & tmmvmanmsmvm

llo.l:mwcmn”dmmmhmmnmmnmmmbmmmmmnmm
10 grounet 2 should be current gewen ot 3 0 5 mA.

Note 7: Human body mocet. 1.5 &0 in sense wih 100 pF.
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